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1 

S:«^>^cie««l^«®l::^ViT. BfJiegaftq^a:^^ ^ F 

BI^St^folcoM F F F h<D^mz^\,^XWLm^ 
*U3*«»IIFy h^RSFy Fi:-r45t MERSF 
F*^6«»IC»oTa?&:^IIF*y F*^W^»£^T<0« 
^. tagsa^i-SMF^y F<o*lc:^SF-y F«:^^L;&:ii 

BI*^e*r6jO|| F 5/ F F !y FOftlHr^sv^xaH^ 
^U^-drSHF^y hSR^F^y F^r^t, SOIBR^F 
y h35^5«»lc:iftor»)&:S6 Fy F*tgf^»£^T<D« 
taSSai^cC-saF'^ Fco+lC^^fflLF^yF^^^Kb 

5 ^wi(om^9!mmmo 

^L:$1±^IIF*;/F^S^F*y Ft-rst, SftSR^ F 
SfttBji3^S#l F y FO*«C^« F y F €r^«-r ^ 21 ^ 

BjjfeSE*inj<o«iF*> Fiis F5^ h(ommz^i^xsLm^ 

F:6^e«iHwit^oT»/<cSdF*v F<^»«cS':JV^T. 
«HBjl3a:«a Fty F<^«ICg6^Hib Fry F^^ric-TSCl 

^}y-ifmw}^m^m^f^mmtsimmm\z^\f>x. mm 

cDiii«7'-3'<&A:*u MBmmommhmmmmizm 
tnmmEmm<DmmRxm^iiLmz&-:5\^^x, 
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^:BiX^m2<om&'f-':$^(omm\z:^\^^x, 
mmm. 

[0 00 1] 

20 <b. 

[0002] 

[fie*oS*Bl F>y F • vFU^XT^^n 

096 0 - 4 9 3 1 4^^«ltC5i^$nTVi«> rjt^/t:?^ 

[0 0 0 3] i^^iao rs:^/i^->*tiE*iCj X 

=^v:^tc<toa5^^^e.n>hF!y F*S:^/^i5^->-^. *£ 

Fy FRt/gS^MUF^y F «aF*yFt 
^ 121ft $ nx ^ r?r 3^ — > i: OD/'^ 3^ — > V !y 5^ 
>^?^tc<fc03RfflU :^^F*y F*Vi«^^WLF*y F-h 
IxXtfttB^nfcF^^ FICifLTtt-^-OF-y F^*liE"r«> 
m^€:%^U ^om^lcS'::JV^T^S[F-y Ft^-^J'^ 
SteU X^/t^->lw43*:^^>>cSFy F&I/3l^mu 

[0 0 0 4] a>fcrj.-i$^ • ^^:7>f 'y^;^cD» 
m, -^(D^^iii»€:,tD3lb<-rs:t«)icT>^x>f g 

^^PI««:S2 2 (b) Jc^-r<i:3lr«e;6^Jcf -Sfeo 
[0 0 0 5] /i-V:^;i/a>tf3.-^S:fflVi}/tm 

5^^ fiBv-X^^A, mii. DTP (5":^^' hy^ ' ?\^^}y 
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^J^Xh -X^Ur/hJi. '^-i^ffiifi-B^ (Page 
Description Language : ^T, RDLii^i^BTS) t 

Xft^rffoTfe. \fy h'^y^y:t>b^mmvr->x 

:t > h ^: ^ ^ >^ X ^ p< - *il«E$ iirTHl^T 

[0 0 0 61 ^e:^;^*, c:n^»cDvX5"ATffiffl$n«> 

V> 2 4 0 d p i --4 0 0 d p i (^'ba>*t^<, a>fc;n. 

' if^y^y^xcocRTm^tmmz, m^mifl 

[0 0 0 7] 

6 0-49 3 1 4^^«a> r:s:^/X:$^->«iE*^j Jc 

[0 0 0 81 ^rc» v^i^<omi^5'—'$^^/vv7.^^mis 
:Axmiir^m«i!i!}:nmm\z^ti\t. ai^^bffi^o^cRT 

d J: S liffiaa^j^^ ^ l^-1f U > ^ Ic i: ^ M'f'^M ^ □ 

3^St :/D -fc X flOWttJr .J; o TT >^x>f u T > if ffis 

[0 0 0 9] ^Vm\Z\t^ 3 (a) iC^f 

T. |b30 (b) (^lilTti 0-9 

CRTT^^bfc«'&, fsI0 (c) \Z7r:'t^o\ZY>^ 
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30«T€r«». t;^;5*^ <b) <D»W«[^««lt^b 

»«&j^^•r'5^:, Ntefl (d) ii^-r.t'gic, 

jmajtcD H V h\t%\zU9Ko F h t,»t^wmzm 
[0 0 101 c:n«, /"^;vx*i^i»*^Ti&«*j^«T 
S i^l^<Dn)V7.m) ^ntl^-tftf-A*ttl:*LTF!y 

^x-fUTi/^y^ii^i&sgufcpessM (ni^ (b) # 

(0 0 1 1] m^¥«:/DirxT«, Mi:Lifefi 
it? mm<o}^ybifm^tsH\z<{f^^\,>5n&Ai^^rz^, 
aiyi^mzi&mm(r>]^yhi)^;^^mmu, ^<Di&mm(D 

[0 0 121 Jfcsg^tt K|BJ::«^T/^$n;tfecoT3&o 

T, mm<D^^:^if®^^mnmz^mitv, iaeorsg 

± * 0 ^ i S: fg 1 CD e W i: "T ^) • 

[0 0 131 ^fc. ^^m\t.±m\zm^xu^nx^(D 

^Z,ttl<. S5a!a3&:EP^®««:«^Cli:*m2(DeW 
30 iiT-So 

[0 0 14] 

[^jS^»^T^:/ti&0^a] :*:^^«±SB|gl(DaW 
^^OLt^tL^yz, F^y FRt;-e<D^a<0«ftcDF 
*v h){>^^?^^ F^y F • ?\^—l^^^l^(o;\d^—yt,\kMt 

tlrck D, :XSf F-/ F^V^^^^mbF^y F^*d£-rs 

[0 0 15] *^Mii±l2»icDBW^^*>36-rs 
fzib\Z, 2^o:>F';;F5^-3^«riB«T^S2ti^S&iiA 

^&F!y F • AiS^— >i:LTS^asbTW5£<DyX^— > 

aib Fty FSr^^bTF^y FT^-^^^rmr^-r^^eiMlpJi 

[0 0 16] W, Kr»b/S:«lrii«c;feViT. laniBii^a 

**lt*fRl^V^JliiJjfe3iE:»[nl©l^ F yht.& F h 
C0«»Jc;feViTa^€r^D$^^MF';/ FSrSHF*;/ F 
ii-r^t iSfffiSHF-y F*^e^«»Jc»^T»;&:«»IIF 
F?5^»f^a«TcD«^, MiBa75::&IIF^y FO*(c^ 
50 atF^;; F?£4=*b;a:Vie:a:y)ta^bV>. »f*» 
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5 

[0 0 17] gtt3ffiL}fc«l««C:feV^T, l®»rfi)±# 

[0 0 181 fir3!EL}rc«J«lr:feViT. l®Wrfi3±^ 

[0 0 19] Hr/^ebfcSlriclC^ViT. PSr^]-h¥ 

[0 0 2 0] 7^^m\t±mLm2<Dm^^m0St,T^fttb 

10 0 2 1] i^, flJ32Sby^c«*^tl:::fev^T, mm^^WL 
[0 0 2 2] 

JBl-S) li. as F^y F&tK^co^ja«>»»<?>F*:/ h 

^JcS-r^ViT^B F*y bc^T^-^^^r^-T^c 
10 0 2 3] *«M<^a«i^aSfl (K^S 9-^11) 



4*19*5-2 7 6 3 8 2 

6 

[0 0 2 4] 

[0 0 2 5] CIIJi«»J 1 D 1 (c,):^@««iMSa 

3-F^-i5'*^fibT®^€:m:^"r^'feC0T&So @ 

@fft«iM^e2 0 oa}F^ffi:/Pty^ia$^u m 

lfe«l3l8JB2 0 0». 3|^Xh3>t?n.-^l 0 0?5^63* 

2 0 1 ifee^»<^ffl31&«ff T4bC P U 2 0 2 i:. 
*(W:/n^^AJfe»ttbfcROM2 0 3 t. *XF3> 
Mo.—^ 1 0 OAi^^^Mb;^^— ^'^l&ift^T^RAM 2 
0 4i:, 3^Xha>fcr3.-:5^ 1 0 0)5>6SmbfcS:^n 
- F5^-i5'S F-y F • ;'^t$^->JC««r«>X*«^fe«B 2 
0 5t. 2M(OF^y h^-^^«iWTepC^U 2 0 6 

^fT'5iiimf^±aB2 0 7i:, P^r^±fK2 0 7*>e)ai:^ 

^nfcT^-rj'^fflv^T^^b/jrv^i/— »f^l^i!lt-su— 
1flKl^l^»2 0 8 W-1fJKIb«2 0 8JCJ:0®3t#: 

r)W;f3'rsf^ife:/n-feXS82 0 9t, rtffli/X^rA • 
X2 1 0 t;&i^«l^^nTVi^o 
[0 0 2 6] JE^Ji<D«£KJC*5ViT. ^ODKif^&lftWr 

j^Xhn^tfa.— 1 0 O30^e>^mb:/^7^-i5^«, 
I/F20 l^®bT— aRAM2 0 4lC»*fi3tlS. 

n. -ecO^. RAM2 0 4iCt&S^$n;t'r-:5'«ll^fcK 
^ffi$nT;<^U 2 0 eiCl^^n^S, RA 
M 2 0 4 \zM^m^t\tLX^^- 2 
0 5lCJ:f9 F-y h • >JC««SnT^^U 2 0 6 

[0 0 2 7] >^^U 2 0 6 tC»»fj$nfcFy h5='— 
BH[n)±fiB2 0 7lC:feViTlli*rR]±^S;^«Jfi$nT 

^-ifKi()eS2 0 8 lraj;^$n. tfi^gt8P2 0 8 
11. A:^bfc7=-:$'^fflV^TU— if&ffiliU 
-v<D®«(Z)#^a*fefT3o fP«7^airxaB2 0 9tt. 

[0 0 2 8];fctz. ^Mini{rJ:^iiiar^±ffi2 0 7o 

mmLn^(D^mz-D\*^xmKt^. iaMiRj±ffl2 0 7 

Id:. S2lc^T*D<. F T FO (First In First Out ; 
3feAnife«b) /^-y 7r 2 0 7 a ♦J9JIB52 0 7 b t 

[0 0 2 9] JLiabfc«fi)clC:feV^T. F I FOAy:?^ 
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2 0 7 a«. ^^U 2 0 6A>e*>U7;NcSl^fflSn>£: 

2 0 8^7'-:^&ai:^"r«>"b<Dr*i^). 5|f(jgiJ8B2 0 7b 

Se€rUU»«H*;^ hWMlilBa 0 2^:. NOT^- 
h3 0 3«i:. OR^^— h3 0 4i:. AND^-hSOS 

[0 0 3 01 J2Jl±<?!)«*ir*$ViT-tC!)«fP^itt5g-rS. 

^?s»*Fy h«»jjiiK3 0 h 

^PJB»M» 3 0 2 li, =&>^r5lf^; h<Dv:7hUy;^3^5ffl 
& A*«JCtlitT* FIFO/ty:7T207a (C« 

»jift-r5iia:T5 57-r> (5X5) OHyh 

3 0i>jt, i^yvu-J7s^\zii^Wi'^nit^vh*n^— 
>&H4 (a) - (h) \z^'r^mmn^->ii^n 

h 3 0 3 xzmij-r^o ^k^mml y V h^mmmx 
i^y hv-J:^^\zt&t^'^tit^Yv b ^ n^->iimA 

(a) - (h) \Z7frrmW\n^—><ontiis^\z-m\ynL 
t^tC " 1 " (HIGH), Bm\Z—9Ll^iXii^r:ttit.^ 
\Z "0" (LOW) -C^So 

[0 0 3 1] CICT. H4IC^-r«WS»l/^3'->lC'P(ri 
Tift9J-r^. H4 (a) - (h) (c:feViT, flj»r/^^^- 

>iiaA (eF^^h) sfevuiM^ (i^Kyh) T^$n 

T:feD. SettH»y><C>tta (UK*;/ h*lrM3eF*y 
h) ;&tM«L.;5:VigS»T?fcSo ^i?|»f/'^3^->lc 

ttS) Tfe-5« ffioT. ^tJAtf H^y h •/^i$^'->3O«04 
(a) tC^'r«»f/X^->i:-»fn«. ftBH5/h« 

a^H-yhti. 04 (a) cDM»f/^i$'->t;i 
^lriT3^-r>e<3!)2 H^hB<CHII«^ hT*S. I«. 

«or, i£BH*:/h©&«». (3, 3) 
[0 0 3 2] 55^fflU***H*-y H*09JlilK3 0 2«, >- 

yhUP:^^iz»m^nit H^y h • /t^->^0 5 
(a) - (h) \z^r^ml/^^->ilit»U «JttS! 
(^^tiiU5^^H!y N«m^) RlXaaK^:;h'x 
'-i$^&ORy-h3 0 4|CW:^TS« CICIT. H5lC^ 

*<DH-/ hT^Jp, ^^ttiU5bfftH*y h«SiJlHlK3 0 2 



(5) »iB*5-27 6 38 2 

8 

huz^7.^\zititm^n:ft\^v/h ' /^^->fiims u) 
- (h) \z^'rmw/^^->(oKtimz-9Litt^\z 

(HIGH), 

"0" (LOW) ^mtt-r^. u^x, m^\i\^yh • 
/\^->f)ms (a) jc^"rwwr/t^->t-»m 

[0 0 3 31 AND>^-h3 0 5H, NOT^-hSO 
3 ^:ORy- h 3 0 4<Offl*C!>S63ffi«:&l/'-1fJBI&IS2 

10 0 s\zmti'r^c ^-dx, ANDy-h3 0 5offl:^e 

y hi&mm^ffi . ttB H^y >f"-!5^&I«6^mU 
h«a«^5&« "0" <Di:$»c -0" (dlH*;/ 
h) t^^So ^«5tt«K*y hWgiJliIiS3 0 IRt/^ 
€ra b**« H y hfiJSiJiite 3 0 2 *t->:7 h L^y JC» 

^, H y h^ihm^'RX^^^miyl^^l^y h« 

u—9wam2os\zm:h^n^^t\zu^, 
[0 0 3 41 0 6 (a) (b) \x nmmi\zx^ 

^hmm\zz>\^xmm^^. we (a) \% ^w-mizm 

<D#rttt05 (a) ©«giJ/'?i$^->, :fe±a)#rt»®4 
(a) <0*!l»l;X3'->, &T®»r^l4H4 (b) ©*JgiJ 
*TOl^r^«E5 (b) (Omin^->X^ 

0. m^^oT/r:L» im^m \t^m\^yh^mox\f^ 

30 ^. 06 (a) ic^-r*^. 4-::><DK'y hOT^-^*** 

[0 0 3 51 0 6 (b) \x m\^m\zmmwc^&^'e& 

(e) (DimKijAi$'->, :tj±tO»rtfi^5 (f) <Dim\ 

'^-^(ownum^ (e) (o'min^-y. * 
T<z)»rt«H4 (f) <3DWgijy^^->T*s. j:<d«'& 

[0 0 3 61 mi\t, mn^^^mt&Bk^^'^irmmm^ 

40 »\z^n^^'^^^f)m%m\zm^i)^\zixr>, mnfi'^\P\ 
±.\^X^^^<Difit>fs^^. H7«X^IC*fUT©iaHlAj± 

c:i:fc<fci9@iMf^a±«a3asrffa<^T, iagrni±ffl2 0 7 
^. 

[0 0 3 71 *3t. lllfi^lT». ^«K*yhRtX^€? 
5(? aLF!y ha>4^ricSrffoTVi**t, <rI:^A>— *<7>;5^4^ri6 
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V^ltJg^ffibH^y h^^dEt"St t^^r>xm9iifiS.':^ 

[0 03 8] mmm 2 ] 2 (c-z^v^ri^QQ 

[0 0 3 9] ^ll&IRI 2 F y hmM» 

D, 1 1 X 1 1 CO F h • /^3^->5'-:5^^»«-rs. 
{fm^^iSi F 5/ h«S'JlHj» 3 0 1 t^xnmSi F h SrWgiJ 
'r^;t«e)CD4«JB'J/'«^^>i*i 08 (a) — (h) tCa^T 
J:'5Jr8PWU *>7hWvX^lC»tt$n3fcF!y h • 

[0 0 4 0] -:&<Z)3S^tfib*f*F^y hWS'JI5]K3 0 2 
li, @9 (a) - (p) ir^t-<i:^tci 6ffl<D«MA3^ 
->&«'b. >':7hWi?X^Jc»»^$n?tF!y h • 30 

[0 0 4 1] ^8ifctf^9lC^-rS4^J«i]/'^i5'->rtiC:fe 
(D**. fiP^. (6, 6) <Offi|BT*D, >'7h^5^X 

[0 0 4 2] |^JS«ai2 lr:fet^;5W8y>^'^i$^->tt. 4» 
0 9 (a) »C^TWS'JAt5^->a:0 9 (e) tC^T 

mmz^n^m F^;/h;5itajs-r^tt8iiciB 

DT^lK F V FRIX^^W b F !y h Sr^^T S fe(Z)-C«> 
flfoT, 010 (a) l;i^t-<fcdJwaSF^y h m 

F>yhT$>^) O0tir«)*^-3T^Efi3{mF^;^ h7&^8fSa 
«bTli*«^^:, 010 (b) \Zn^'r^o\zmM^y 

F<0£ffiHC|| F *y F** 1 0 «ig«UTV^^«'&a:Tll, 
0^co<t5«c-^coi[i3i;C^^M;a'^T<^o ^::i"C, 010 

(a) \z^»:btEm<DW\^^mW^^—>\m^ (e) 5^? 
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(a) lr^'r^JSiJ/1^->T*0. 010 (b) Jcisfrt 

^•^m<r>i^\^(Dmv^9->\m^ <a) {c^rws^j/t 

"nmn^-y, i^m<own<Dmm^->\m% (a) 
\z^^WAn^->^^^. 

[0 0 4 3] ^<r>^o\zm:nm2\z^\^x^%mm\ ^ 

^«F5/h«Vitt5efrabF^h&^ft"rS)fe:86, 

[0 0 4 4] fiSd. ^»#!ilRI^^iSfl2^t>2fiiOF^> 
led: 0 2 fflft; L/, a 2 n^t^^-iJ' €:)H l^^-S 21 

[0 0 4 5] 3 ) *%^<D®««l31^il€:5affl 

[0 0 4 6] (S>m»i^&y7.^ix<Dm^ 

01 1 tt, 3 (D®»J^^->;^5^AcD#|^€r^b. 

(sffeT^-^j^) ^i^fitf ^3t>x ha>fcr3.-:^' 1100 

3j>XF3>br3L-5^1 1 0 OTf^rtUfcAS^T-f 

<0^-z^/^^V 1 2 0 5JcSM"r«PDL3>hD-^ 
1 2 0 0 ^. PDLnVhD — ^ 1 2 0 OC^^-^VJJ^-^E 
U 1 2 0 5A^e>ia«5^'-5^SrA*L.T. Siaili*a>&* 

€:^ii:^J:'5lC{feffi$:fMWr^ttffiM«IfiBl 3 0 0 ^l, 
ffiffiSIWffl 1 3 0 0 7&^e®«5^-!$'i:tt«?-i$'S:Stt 

4 0 0 i:. ftfflSIWgSl 3 0 OT#Wr^-«<Z>fi«a[ 

»«'rS«JKl/'^;i'ft^«l 5 0 0 t€r«ATliS. 

[0 0 4 7] ||«fia|3<D'>X5^ATli, <a«SF*;/F^ 
SliJca3:^-r^fc«)Jr, PDLnvhn-^ 1 2 0 Of^ 

1 2 0 5 t^MV— tf:/U 1 4 0 0 t(D^m 
\Z. 0^(75*0 < . teffiMWfiR 1 3 0 0 S:fieH 

i:^. mm\t^wt^f)m9iy'-^^\ztpmwkst 

\z^it LTVK 5 \zmDr:>J^t^tift^ ^-i^m 
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[0048] (2)PDL::3>hP— ^(D#|J* 
012|i, PDLa> hP — ^ 1 2 0 OCOlfl^^^b, i^? 

3^:;^ h:3>tf3.-^ 110 ot^^oy'f—^^^id't^^ 
AilMl 2 0 1 *«ft!l«l:/oi?^7A<C«oT««± 
-ftCiDWW^ff^CPU 1 2 0 2 CPU 1 2 0 2T?ffi 
ffl-r^>^aSliyay^i^S:»«b;^ROMl 2 0 3 

-r^r^Ltsbcommmm i 2 o e i:, i^srv-x^a • ax 1 io 
2 0 7 t*>6«i«3ns. 

[0 0 4 91 CICT. CPU 1 2 0 2«, S«SH 1 2 

0 IT^MUy^PDLW^SROMl 2 0 3{r»tt$n 
it':/a^^j^\zit^x. rt»i^x5^/:.7tx i 2 o 7 «a 

UT> RAM 1 2 0 4 iZ^mt^. ^(O^t. 1 '^-i^^ 
<3[)PDLm®€rSmU> RAMI 2 0 4^»lrtr^<i:. 
RAMI 2 0 4rt<3!>|g»ll«JrT>5^X-f 

1 2 0 5tC*&tt-r^o '^-v^^U 1 2 0 5^07^-3^ 



[00 50] (s^fSLmmm(om0Li8(,zmti^ 
01 3«, &^mmui 3 0 ocDsi^^^-To 

aBi 3 0 0Ji 5fef, PDLn>hn— V 1 2 0 OO'^ 
-i^^tU 1 2 0 5*^e» lOi*-?-:?®*^®*?*-:^^ (S 
St'T'-^) *SCtSloT^-/^l 301, 1302, 1 
3 0 Sr^y^^r-^c CiniCJ:oT, ^^:;^13 0 1, 
1 3 02, 1 3 0 3a>'tn-€^nom:^a, h, cOy^— 

-^ 1 3 0 4, 1 3 0 5lCJ:r3T, 3taia^<Dl»»®35 
^m'T-^ ai:^aiSl>«tfi:^c) tLl^fBi&l^^ 
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id a projection object dot discriminating circuit 302 is provided with five 
lift registers on the input part and stores dot pattern data held in a FIFO 
iffer into respective shift registers to hold the dot pattern data. The 
op-out object dot discriminating circuit 301 compares the dot pattern 
ored in shift registers with each prescribed discrimination pattern and 
rtputs a drop-out object detection signal being the comparison result to a 
OT gate 303. The projection object dot discriminating circuit 302 
)mpares the stored dot pattern with each prescribed discrimination 
ittern and outputs the comparison result and noticed dot data to an OR 
ite 304. 
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xiages caused by tbe use of this translation. 

rhis dociiment has been translated by computer. So the translation may not reflect the original precisely. 
♦** shows the word which can not be translated, 
n the drawings, any words are not translated. 



AIMS 



laim(s)] 

(aim 1] The image-processing method characterized by generating a lack dot or an ejection dot by changing the data 
a dot for the dot pattern which consists of an attention dot and two or more dots of the circumference of it based on 
s comparison result as compared with a predetermined pattem. 

laim 2] The image processing system characterized by providing an improvement means in quality of image to read 
t data from the aforementioned storage means as a dot pattem, to generate a lack dot or an ejection dot based on this 
rnparison result as compared with a predetermined pattem in the image processing system equipped with a storage 
jans to memorize binary dot data, and to output dot data. 

laim 3] the case where the black dot which stands in a row along a boundary from the aforementioned level difference 
t is below a predetermined number when the aforementioned improvement means in quality of image makes the black 
t which produces a level difference on the boundary of the black dot of main scanning direction or the direction of 
rtical scanning, and a white dot a level difference dot — the above — a run — the image processing system according to 
lim 2 characterized by not generating a lack dot in a black dot 

laim 4] The aforementioned predetermined number is an image processing system according to claim 3 characterized 
being 3. 

laim 5] the case where the white dot which stands in a row along a boundary from the aforementioned level 
Jerence dot is below a predetermined number when the aforementioned improvement means in quality of image 
ikes the black dot which produces a level difference on the boundary of the black dot of main scanning direction or 
; direction of vertical scarming, and a white dot a level difference dot ~ the above ~ a run — the image processing 
stem according to claim 2 characterized by projecting in a white dot and not generating a dot 

laim 6] The aforementioned predetermined number is an image processing system according to claim 5 characterized 
being 3. 

laim 7] the number of the black dots which stand in a row along a boundary from the aforementioned level difference 
t when the aforementioned improvement means in quality of image makes the black dot which produces a level 
ierence on the boxmdary of the black dot of main scanning direction or the direction of vertical scaiming, and a white 
t a level difference dot — being based — the above — a run — the image processing system according to claim 2 
aracterized by generating a lack dot in a black dot 

laim 8] the number of the white dots which stand in a row along a boimdary from the aforementioned level difference 
t when the aforementioned improvement means in quality of image makes the black dot which produces a level 
fference on the boundary of the black dot of main scanning direction or the direction of vertical scanning, and a white 
t a level difference dot ~ being based — flie above — a run ~ the image processing system according to claim 2 
aracterized by projecting in a white dot and generating a dot 

laim 9] In the image processing system equipped with the laser driving means which output image data by pulse 
dth modulation An image-processing means to perform anti-aliasing processing which smooths the notch (alias) of 
3 edge section of image data, Input the image data after anti-aliasing processing from the aforementioned image- 
Dcessing means, and the concentration of the pixel of the right and left which adjoin the concentration of a view pixel 
d a view pixel is measured. It is the image processing system which is equipped with a phase control means to control 
3 printing phase of a view pixel, and is characterized by the aforementioned laser driving means printing a view pixel 
sed on the concentration and the printing phase of the aforementioned view pixel. 

laim 10] The aforementioned phase control means is an image processing system according to claim 9 characterized 
performing phase control only when the concentration of the pixel of the right and left which adjoin the 
3rementioned view pixel is smaller than a larger predetermined in concentration of view pixel low concentration level 
han a predetermined high concentration leyel boundary value ] boundary value. 
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aim 11] Concentration data and a gamma-characteristics detection means to detect gamma characteristics from the 
ition of printing concentration, A concentration data determination means to determine the 1st concentration data and 
ietermine the 2nd concentration data based on the aforementioned gamma characteristics and the minimum printing 
icentration in which stable printing set up beforehand is possible based on the aforementioned gamma characteristics 
I the saturation printing concentration set up beforehand. The image processing system according to claim 10 
iracterized by having a boundary- value determination means to determine a high concentration level boundary value 
I a low concentration level boundary value, in the range of the concentration data of the above 1st, and the 2nd 
icentration data. 



anslation done.] 
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TAILED DESCRIP TION " . 

^tailed Description of the Invention] 
)01] 

dustrial Application] this invention relates to the image-processing method which is not conspicuous and carries out 
notch of flie boundary section of a picture, and its equipment. 
102] 

ascription of the Prior Art] It is difficult to lose the notch generated along the boimdary in a picture, when outputting 
picture expressed with a dot matrix generally, and resolution is low especially, and when using the image data made 
lary, this notch tends to be conspicuous and it is hard coming to see a picture. For this reason, the "character-pattern 
encbnent method" currently indicated by JP,60-49314,B is originated as what aims at improvement in quality of 
age. 

)03] The "character-pattern amendment method" of this official report by the dot formula character pattem read with 
: scanner, and enlarging or contracting The lack dot and ejection dot (notch) in the created character pattem with 
tem matching with the predetermined pattem beforehand remembered to be a circumference dot As opposed to the 
t which detected and was detected as a lack dot or an ejection dot The quality of a picture (character) is raised by 
lerating an amendment signal for the dot of *♦**, reversing the dot data concerned based on the signal, and losing the 
k dot and ejection dot in a character pattem. 

)04] Moreover, in the field of computer graphics, in case a picture is displayed on CRT which is the output media, in 
ier to make the display image more beautiful, the technique of anti-aliasing processing is used. This processing 
plies intensity modulation to the notched portion (called an alias) on a stairway as shovm in drawi n g 22 (a), and 
oothis a display image as [ show / visually / in drawing 22 (b) ]. 

)05] The system which, on the other hand, prints a vector picture which is treated with computer graphics with the so- 
iled spread of the publication system using the personal computer and DTP (desktop publishing) is used widely. There 
a system using the PostScript of for example, Adobe as the typical thing. PostScript belonged to the language genre 
lied Page Description Language (it is described as PDL below Page Description Language :), it is the programming 
iguage for describing form even including the text (character portion) which enters into it, graphics or those 
angement, or appearance about the contents which constitute the document of one sheet, and the vector font is used 
: it as a character font in such a system, therefore, even if it performs variable power of a character, there is an 
vantage that it can be markedly alike, and a quality of printed character can be raised compared with the systems (for 
ample, the conventional word processor etc.) which used the bit-mapped font, and a character font, graphics, and an 
age can be made intermingled, and it can print 

306] However, at most, the resolution of image processing systems, such as a LASER beam printer used by these 
stems, having many things of 240dpi - 400dpi, and having un-arranged [ that an alias occurs / resolution / in a low 
ke ] like the CRT display of computer graphics. For this reason, also in printing using the LASER beam printer, it will 
necessary to perform anti-aliasing processing and to raise the quality of a printing picture. In addition, generally as 
5 laser drive method in an image processing system, a power modulation technique and pulse width modulation are 
ed. 
007] 

roblem(s) to be Solved by the Invention] However, according to the "character-pattern amendment method" of JP,60- 
•3 14,B, since the comparison pattem used for pattern-matching processing was what detects the lack dot and ejection 
t of the character pattem specified beforehand, it had the trouble that it cannot process to the pattem except having 
ecified, and the trouble that an improvement hard to see [ by the notch of a picture ] could not be desired. 
008] Moreover, although the output method replaced the electrophotography process by the LASER beam printer 
im a screen display by CRT, since the brightness value of CRT was only diverted to some other purpose as a 
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icentration value of a LASER beam printer according to the image processing system which outputs the conventional 
ige data by pulse width modulation, the effect of anti-aliasing processing was reduced by the property of an 
ctrophotography process, and there was a trouble that upgrading of a printing picture could not necessarily be 
nned. 

09] Anti-aliasing processing is specifically performed to a vector picture as shown in drawing 23 (a), a gradation 
ue (here, it expresses with ten gradation of 0-9) as shown in this drawing (b) is calculated, and when it displays by 
T by making this gradation value into a brightness value, as shown in this drawing (c), a smooth picture with few 
ises near the image of a vector picture can acquire according to the effect of anti-aliasing processing. However, if the 
put of a laser beam is adjusted by pulse width modulation by making the gradation value of this drawing (b) into a 
icentration value and a latent image is formed, as shown in tiiis drawing (d) In the left end portion of a latent image, it 
brmed in the position where the low-concentration dot (small dot) separated from the dot on the right, and the 
jnomenon in which a low-concentration dot is formed in the position which always touches a dot on the left happens 
he right end portion of a latent image conversely. 

HO] This is for only the specified quantity's (predetermined pulse width's) outputting a laser beam, and forming a dot 
ied on a gradation value, on the basis of tiie left end of a pixel, when forming a latent image by pulse width 
dulation. Therefore, in pulse width modulation, since it was formed in the position where the smaller dot of gradation 
>arated from the position of an actual picture in the left end portion of a latent image, the gradation value (refer to this 
iwing (b)) which performed anti-aliasing processing could not be expressed effectively, but there was a trouble that 
ZARI (alias) may be highlighted conversely. 

>1 1] Moreover, in the electrophotography process, since there was a property that the isolated low-concentration dot 
lard to be printed, the low-concentration dot was not printed but the picture which has a low-concentration dot in the 
;e section had a possibility that a picture might become thin. 

)12] this invention is made in view of the above, ttie notched portion of a picture is smoothed visually, and it sets it as 
: 1 St purpose to aim at improvement in quality of image. 

)13] Moreover, it sets it as the 2nd purpose to acquire a quality printing picture, without making this invention in 

w of the above, being a thing and reducing the effect of anti-aliasing processing. 

)14] 

cans for Solving the Problem] this invention offers the image-processing method which generates a lack dot or an 
ction dot by changing the data of a dot for the dot pattern which consists of an attention dot and two or more dots of 
: circumference of it based on this comparison result as compared with a predetermined pattern, in order to attain the 
: purpose of the above. 

)15] Moreover, this invention offers the image processing system possessing an improvement means in quality of 
age to read dot data from the aforementioned storage means as a dot pattern, to generate a lack dot or an ejection dot 
sed on this comparison result as compared with a predetermined pattern, and to output dot data, in the image 
)cessing system equipped with a storage meeins to memorize binary dot data, in order to attain the 1st purpose of the 
Dve. 

)1 6] in addition, the case where the black dot which stands in a row along a boundary from the aforementioned level 
ference dot is below a predetermined number when the improvement means in quality of image makes the black dot 
lich produces a level difference on the boundary of the black dot of main scanning direction or the direction of 
rtical scanning, and a white dot a level difference dot in the composition mentioned above — the above — a run — it is 
sirable not to generate a lack dot in a black dot Moreover, as for a predetermined number, it is desirable that it is 3. 
)1 7] moreover, the case where the white dot which stands in a row along a boundary from the aforementioned level 
Terence dot is below a predetermined number when the improvement means in quality of image makes the black dot 
lich produces a level difference on the boimdaiy of the black dot of main scanning direction or the direction of 
rtical scanning, and a white dot a level difference dot in the composition mentioned above — the above — a run — it is 
sirable to project in a white dot and not to generate a dot Moreover, as for a predetermined number, it is desirable that 
s3, 

)1 8] moreover, the number of the black dots which stand in a row along a boimdary from the aforementioned level 
Terence dot when the improvement means in quality of image makes the black dot which produces a level difference 
the boxmdary of the black dot of main scaiming direction or the direction of vertical scanning, and a white dot a level 
Terence dot in the composition mentioned above — being based — the above — a run — it is desirable to generate a lack 
t in a black dot 

319] moreover, the number of the white dots which stand in a row along a boundary from the aforementioned level 
Terence dot when the improvement means in quality of image makes the black dot which produces a level difference 
the boundary of the black dot of main scanning direction or the direction of vertical scanning, and a white dot a level 
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ference dot in the composition mentioned above — being based — the above — a run ~ it is desirable to project in a 
ite dot and to generate a dot 

>2d] In the image processing system equipped with the laser driving means which output image data by pulse width 
dulation in order that this invention might attain the 2nd purpose of the above An image-processing means to 
form anti-aliasing processing which smooths the notch (ahas) of the edge section of image data, Input the image data 
sr anti-aliasing processing from an image-processing means, and the concentration of the pixel of the right and left 
ich adjoin the concentration of a view pixel and a view pixel is measured. Having a phase control means to control 
printing phase of a view pixel, laser driving means offer the image processing system which prints a view pixel 
;ed on the concentration and the printing phase of a view pixel. 

121] In addition, in the composition mentioned above, only when the concentration of the pixel of the right and left 
ich adjoin a view pixel is smaller than a larger predetermined in concentration of view pixel low concentration level 
lan a predetermined high concentration level boundary value ] boundary value, as for a phase control means, it is 
drable to perform phase control. Moreover, concentration data and a gamma-characteristics detection means to detect 
nma characteristics from the relation of printing concentration, A concentration data determination means to 
ermine the 1st concentration data and to determine the 2nd concentration data based on gamma characteristics and 
: minimum printing concentration in which stable printing set up beforehand is possible based on gamma 
iracteristics and the saturation printing concentration set up beforehand. In the range of the 1st concentration data and 
' 2nd concentration data, it is desirable to have a boundary-value determination means to determine a high 
icentration level boundary value and a low concentration level boimdary value. 
)22] 

motion] The image-processing method by this invention and its equipment (claims 1-8) change the data of an 
sntion dot for the pattern which consists of an attention dot and two or more dots of the circumference of it based on 
s comparison result as compared with a predetermined pattem. 

)23] After the image processing system (claims 9-1 1) of this invention performs anti-aliasing processing with an 
age-processing means, in a phase control means, it measures the concentration of the pixel of the right and left which 
join the concentration of a view pixel, and a view pixel, and controls the printing phase of a view pixel. Laser driving 
jans print a view pixel based on the concentration and the printing phase of a view pixel. 
)24] 

fcample] Hereafter, the image-processing method of this invention and its equipment are explained in detail with 
erence to a drawing in order of [an example 1], [an example 2], and [an example 3]. 

)25] [Example 1] The image processing system by the example 1 receives an image data and character code data from 
lost computer etc., and outputs a picture. Drawing 1 shows the internal-block view of an image processing system 
0. an image processing system 200 The interface 201 which receives the data transmitted from the host computer 100 
F), CPU202 which performs processing of the whole equipment, and ROM203 which stored the control program, 
^204 which stores the data received from the host computer 100, The character generating section 205 which 
anges into a dot pattem the character code data received from the host computer 100, The memory 206 which stores 
lary dot data, and the improvement section 207 in quality of image which performs improvement processing in 
ality of image in which the notch of a picture is smoothed visually. The laser mechanical component 208 which 
ves the laser which is not illustrated using the data outputted from the improvement section 207 in quality of image. It 
nsists of the imaging PUROSEZU section 209 which outputs the picture written in by the laser mechanical 
mponent 208 on the photo conductor (not shown) with an electrophotography method, and an internal-system bus 
0. 

D26] The operation is explained in the above composition. The data received from the host computer 100 are once 
)red in RAM204 through I/F201 . It is performed until the data for 1 page finish receiving this operation, and after that, 
3 data stored in RAM204 are read one by one, and are stored in memory 206. At this time, the character code data 
)red in RAM204 are changed into a dot pattem by the character generating section 205, and are stored in memory 206, 

D27] Improvement processing in a picture is performed in the improvement section 207 in quality of image, the dot 
ta stored in memory 206 are outputted to the laser mechanical component 208, and the laser mechanical component 
'8 drives laser using the inputted data, and writes in the picture to a photo conductor top. The imaging process section 
9 outputs the picture formed on the photo conductor on the recording paper (not shown) with an electrophotography 
3thod. 

028] Next, the composition and its operation of the improvement section 207 in quality of image by the example 1 are 
plained. The improvement section 207 in quality of image consists of FIFO (First In First Out; the point putting in 
lint broth) buffer 207a and distinction section 207b, as shown in drawing 2 . 
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»29] In the above-mentioned composition, FIFO-buffer 207a can hold the dot pattern data for several lines serially 
d from memory 206, it distinguishes whether the dot pattem of distinction section 207b which consists of an attention 
: and two or more dots of the circumference of it corresponds with a predetermined distinction pattem (it mentions 
2r), the data of an attention dot are changed according to this distinction result, and data are outputted to the laser 
chanical component 208. Distinction section 207b consists of the dot distinction circuit 301 for lack, the dot 
tinction circuit 302 for ejection, the NOT gate 303, the OR gate 304, and the AND gate 305, as shown in drnwing 3 . 
>30] The operation is explained in the above composition. The dot distinction circuit 301 for lack and the dot 
tinction circuit 302 for ejection equip the input section with five 5-bit shift registers respectively, and 5 dots and dot 
tem data of five lines (5x5) are held by storing in each shift register the dot pattem data held at FIFO-buffer 207a. 
e dot distinction circuit 301 for lack outputs the dot detecting signal for lack which it is as a result of [ this ] 
nparison to the NOT gate 303 as compared with each distinction pattem which shows the dot pattem stored in the 
ft register to drawing 4 (a) - (h). The dot detecting signal for lack is "0" (LOW), when not in agreement [ the dot 
lem stored in the shift register is in agreement with any of the distinction pattem shown in drawing 4 (a) - (h) they 

and ] on the contrary, " 1 " (HIGH) and. 
)3 1] Here, each distinction pattem shown in drawing 4 is explained. Drawing 4 (a) In - (h), the judgment pattem is 
pressed with the white round head (white dot) or the black dot (black dot), and a null is a portion to which the kind (a 
.ck dot or white dot) of dot is not related. Moreover, in each judgment pattem, when the dot pattem was in agreement 
th the judgment pattem, the dot by which data are changed, i.e., an attention dot, is a central dot (3 dots fi-om the left, 
sition of a top to three lines). If in agreement with the judgment pattem which follows, for example, a dot pattem 
)ws to drawing 4 (a), an attention dot will become change, i.e., a lack dot, from a black dot to a white dot. Moreover, 
3vel difference dot is the dot [ 2nd ] black dot of the 3rd line in the judgment pattem of drawing 4 (a). In addition, the 
sition of the dot in a judgment pattem within the limit is henceforth expressed by the publication of (a top to N dots 
m the left, and M lines). Therefore, the position of an attention dot is set to (3, 3). 

)32] The dot distinction circuit 302 for ejection outputs this comparison result (dot detecting signal for ejection), and 
ention dot data to the OR gate 304 as compared with each distinction pattem which shows the dot pattem stored in the 
.ft register to drawing 5 (a) - (h). The attention dot in each distinction pattem shown in drawing 5 is a central dot like 
iwing 4 here, the dot distinction circuit 302 for ejection When the dot pattem stored in the shift register like the time 
the dot distinction circuit 301 for lack is in agreement with any of the distinction pattem shown in drawing 5 (a) - (h) 
;y are, "1" (HIGH) is outputted, and "0" (LOW) is outputted when not in agreement on the contrary. If in agreement 
th the judgment pattem which follows, for example, a dot pattem shows to drawing 5 (a), an attention dot will 
come change, i.e., an ejection dot, from a white dot to a black dot. 

)33] The AND gate 305 outputs the AND of the output of the NOT gate 303 and the OR gate 304 to the laser 
^chanical component 208. Therefore, the dot detecting signal for lack is set to "1" (black dot), when attention dot data 
5 [ "1" or/, and the dot detecting signal for ejection ] "1", "0" and, and as for the output value of the AND gate 305, the 
t detecting signal for lack is set to "0" (white dot), when attention dot data and the dot detecting signal for ejection are 
", "1 " and. In addition, since the dot detecting signal for lack and the dot detecting signal for ejection output "0" in the 
t distinction circuit 301 for lack and the dot distinction circuit 302 for ejection having not distinguished the dot pattem 
)red in the shift register etc., attention dot data will be outputted to the laser mechanical component 208. 
334] Drawing 6 (a) and (b) are explanatory drawings showing the improvement processing in quality of image by the 
ample 1, and explain the improvement processing in quality of image with reference to this drawing. Drawing 6 (a) 
owed the example of the improvement processing in quality of image in the step-change portion near a horizontal line, 
d the line (index line) by which the distinction pattem of drawing 4 (b) and within the limit [ lower right ] are [ the 
5tinction pattem of drawing 5 (a) and within the limit / upper right ] the distinction patterns of drawing 5 (b) as for the 
jtinction pattem of drawin g 4 (a) and within the limit / lower left /, and within the limit / upper left / was extended 
)m the frame has pointed out the attention dot. When shown in drawing 6 (a), the data of four dots are changed and 
iprovement processing in quality of image is performed like illustration. 

035] Drawing 6 (b) shows the example of the improvement processing in quality of image in the step-change portion 
ar a vertical line, and, for within the limit [ upper left ], as for the distinction pattem of drawing 5 (f), and within the 
nit [ lower left ], the distinction pattem of drawing 4 (e) and within the limit [ upper right ] are [ the distinction pattem 
drawing 5 (e) and within the limit / lower right ] the distinction pattems of drawing 4 (f). Also in this case, 
iprovement processing in quality of image is similarly performed like illustration. 

036] Drawin g 7 is explanatory drawing showing the improvement processing result in quality of image. Like 
ustration, it turns out that the notch in a level difference-like portion becomes smooth visually, and quality of image is 
iproving by this improvement processing in quality of image. Although drawing 7 shows the example of the 
Iprovement processing in quality of image over a character, it can be used without limiting the object to process, since 
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3 processing is performed by comparing the distinction pattern and dot pattern which were set up beforehand. 
)reover, since improvement processing in quahty of image is performed by comparing a dot pattern with a distinction 
tem, the improvement section 207 in quality of image is realizable by simple composition and the low cost. 
)37] Moreover, in the example 1 , although generation of a lack dot and an ejection dot is performed, even if it 
lerates only what one or one side, a notch can be smoothed visually, and quality of image can be raised. It is desirable 
perform [ although the improvement processing in quality of image is based also on resolution ] 4 or more dots of 
icessings here, when it stands in a row, since it is on the contrary hard coming to see a picture and quality of image 
y be reduced, if a lack dot or an ejection dot is generated when there are few the black dots or white dots which stand 
a row in main scanning direction or the direction of vertical scanning along a boundary from a level difference dot 
n 3 dots. Moreover, smoothing of the notch of a picture is visually carried out for the minimum principle working by 
3 improvement processing in quality of image, in case a configuration is recognized. 

)38] [Example 2] Next, an example 2 is explained. An example 2 generates a lack dot or an ejection dot according to 
! number of dots between a level difference dot and the level difference dot which appears in the degree. Only a 
rtion which is the same (suppose that a sign is also the same) and is different from an example 1 from an example 1 as 
nposition is explained. 

)39] The input section of the dot distinction circuit 301 for lack in an example 2 and the dot distinction circuit 302 for 
ction consists of 1 1 1 1-bit shift registers, and stores the dot pattern data of 1 1x11. As shown in drawin g 8 (a) - (h), it 
5 eight distinction patterns for the dot distinction circuit 301 for lack distinguishing the dot for lack, and they output 
I dot detecting signal for lack (it is the same as that of an example 1) corresponding the dot pattern stored in the shift 
pster to this comparison result as compared with a distinction pattern. 

)40] One dot distinction circuit 302 for ejection has 16 distinction pattems, as shown in drawing 9 (a) - (p), and it 
tputs the dot detecting signal for ejection (it is the same as that of an example 1) corresponding the dot pattem stored 
ttie shift register to this comparison result as compared with a distinction pattem. 

)41] The position of the attention dot in each distinction pattem shown in drawing 8 and drawing 9 is the center of a 
me on which each distinction pattem was drawn, i.e., the position of (6, 6), and if the dot pattem of a shift register is 
agreement with a distinction pattem, if attention dot data are a black dot, they will be changed into a white dot. 
)42] The distinction pattem in an example 2 generates a lack dot and an ejection dot according to the state where the 
ick (or white) dot before and behind a level difference portion continues so that it may xmderstand, if the distinction 
ttem shown in the distinction pattem shown in drawing 9 (a) and drawing 9 (e) is compared. Therefore, the 
)cessings differ like illustration by the case where eight black dots are following left-hand side toward drawing of a 
'el difference dot (it is a black dot) as shown in drawing 10 (a), and the case where ten black dots are following the 
l-hand side of a level difference dot as shown in drawing 10 (b). The distinction pattem and the right-hand side 
itinction pattem within the limit which show the distinction pattem of the left-hand side in drawing 10 (a) within the 
lit to drawing 9 (e) here are the distinction pattem shown in drawing 8 (a), and the distinction pattem which shows 
; distinction pattem of the left-hand side in drawing 10 (b) witihin the limit to drawing 9 (a), the distinction pattem 
lich show a central distinction pattem within the limit to drawing 9 (e), and a right-hand side distinction pattem within 
J limit are the distinction pattems shown in drawing 8 (a). 

)43] thus, although there is the same effect as an example 1 also in an example 2, in order to generate a lack dot or an 
iction dot according to the number of dots between level difference dots, the notch of a picture can be smoothed 
iher visually and an effect is in the improvement in quality of image 

344] In addition, although the example 1 and the example 2 are processing for binary dot data, when aimed at the dot 
ta of a multiple value, for example, this invention can be easily applied by making the data of a multiple value binary 
a certain threshold, and using these data made binary. At this time, the picture concentration of an ejection dot is set 
beforehand, or should just make a decision etc. based on the concentration of a level difference dot. 
345] [Example 3] It is explained in detail with reference to a drawing in order of the composition of ** image 
mation structure of a system, the composition of **PDL controller, the composition of** phase control section and 
eration, and ** concentration level determination section and operation, and write-in operation of** multiple- value 
VSER beam printer, using as an example 3 the image formation system which applied the image processing system of 
s invention. 

346] ** Image formation stracture-of-a-system drawing 1 1 shows the image formation stmcture of a system of an 
ample 3, and with the PDL language represented with PostScript using application software The host computer 1 100 
lich creates the described document file (image data). Receiving at a time 1 page of document files created with the 
•st computer 1 100, and performing anti-aliasing processing to a vector picture portion The PDL controller 1200 
veloped in the page memory 1205 of a multiple value mentioned later. Image data is inputted from the page memory 
.05 of the PDL controller 1200. The phase control section 1300 which controls a phase with reference to the right-and- 
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I contiguity pixel cx)ncentration of a view pixel so that the concentration brings near a view pixel by the larger one, 
altiple- value LASER beam printer 1400 which prints by receiving image data and phase data from the phase control 
:tion 1300, and carrying out a laser drive, It has the concentration level determination section 1500 which determines 
; fixed low concentration level boundary value L referred to in the phase control section 1300, and the fixed high 
Qcentration level boundary value H. 

)47] In the system of an example 3, since a low concentration dot is outputted faithfully, the composition which has 
anged the phase control section 1300 is taken like illustration in the middle of the page memory 1205 and multiple- 
lue LASER beam printer 1400 in which the anti-aliasing processing result in the PDL controller 1200 was stored. 
Dreover, when there is an image field smeared away so that it might change to **** by middle concentration into 
age data, and phase control is performed unconditionally, there is [ although mentioned later for details, ] a possibility 
spoiling quality of image. Therefore, in the phase control section 1300, in order to avoid this, when it has a contiguity 
Lcl more than the fixed high concentration level boundary value H, and only when a view pixel is larger than the fixed 
V concentration level boundary value L, phase control is performed. The concentration level determination section 
00 determines the high concentration level boundary value H used at this time, and the low concentration level 
undary value L, and is connected to the exterior of flie phase control section 1300. 

)48] ** The receiving set 1201 which the block diagram 12 of a PDL controller shows the composition of the PDL 
ntroUer 1200, and receives the data from a host computer 1 100, CPU 1202 which controls the whole equipment 
ijording to various control programs, ROM 1203 which stored the various control programs used by CPU 1202, 
^1204 for storing and reading and making temporary the data used on a control program, and image data for 1 page 
are) It consists of a sending set 1206 for transmitting the image data stored in the page memory 1205 and the page 
jmory 1205 for storing the data of a pixel unit to the phase control section 1300, and an intemal-system bus 1207. 
)49] Here, according to the program in which the PDL language received with tiie receiying set 1201 was stored by 
)M1203, CPU1202 lets the internal system bus 1207 pass, and stores it in RAM1204. Then, if the PDL language for 1 
ge is received and being stored in RAM 1204, anti-aliasing processing is performed to the graphic element in 
yVI1204, and the RGB image data of a multiple value is stored in the page memory 1205. The data in the page 
anory 1205 are sent to the phase control section 1300 through a sending set 1206 after that. 
350] ** The composition and the cyclegraph 13 of the phase control section show the composition of the phase 
ntrol section 1300. First, the phase control section 1300 receives 1 pixel (concentration data) of image data at a time 
>m the page memory 1205 of the PDL controller 1200 in order, and latches it by latches 1301, 1302, and 1303. By 
s, the data of each output a, b, and c of latches 1301, 1302, and 1303 tum into concentration data of three adjoining 
eels, among these tum into data whose output b is a view pixel. Next, with comparators 1304 and 1305, the contiguity 
eel concentration data (namely, Ou^ut a or an output (c)) of a view pixel are compared with the high concentration 
/el boundary value H, and contiguity pixel concentration data judge whether it is more than the high concentration 
/el boundary value H. Moreover, a comparator 1306 compares view pixel concentration data (namely, the output b) 
d the low concentration level boundary value L, and it judges whether view pixel concentration data are smaller than 
5 low concentration level boxmdary value L. The output of comparators 1304, 1305, and 1306 is sent to a sending set 
07 as phase data D4 and D5 like illustration through the circuit which consisted of an inverter and Orr, and a not and. 
351] Table 1 shows the content of the phase data D4 and D5 based on the above-mentioned circuitry, a, b, and c 
press the comparison result of the comparators 1304, 1305, and 1306 to the data of the outputs a, b, and c in drawing, 
d a left-sidedness phase, a right-hand side phase, and a central phase are determined by the combination of D4 and D5 
sed on these comparison results. 
352] 
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053] A sending set 1307 sets the phase data D4 and D5 and the view pixel concentration data of the output b of latch 
02 (4-bit data of D0-D3), and outputs them to the laser write-in section of multiple- value LASER beam printer 1400. 
054] In the above composition, the example of the phase control in the phase control section 1300 is shown with 
ference to drawing 14 and drawin g 1 5 . For example, when the concentration data shown in drawing 14 (a) were 
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utted into the phase control section 1300, it becomes like [ when you have no phase control ] drawing 1 4 (b) and 
ise. control is performed, the formation position of the dot of the shape of a grid of this drawing (c) is changed and 
putted. If (c) is compared with this drawing (b), since the dot of an edge portion is formed in picture section 
jroach, in with phase control, the edge portion of a picture can be smoothly expressed, so that clearly. 
•55] On the other hand, if phase control is performed so that halftone may bring near a view pixel by the one where 
icentration is larger among contiguity dots on either side simply in the image picture which changes to **** as 
»wn in dra wi ng 1 5 (a), it will become like dramog J 5 (b) and distortion will arise in an image picture. For this reason, 
he example 3, only when it judges using the high concentration level boundary value H and the low concentration 
el boundary value L as mentioned above, and there is a contiguity pixel with the concentration more than H and a 
w pixel has the concentration below L, it is made to perform phase control. Thus, phase control can be applied, 
hout not carrying out phase control to a great portion of halftone image like drawing 15 (c), but spoiling the image of 
asis by judging whether phase control is performed using boundary values H and L. 

156] Drawing 16 shows operation of the phase control section 1300 with a flow chart. First, image data (concentration 
a) is inputted fi-om the page memory 1205 (SI 601), as compared with the low concentration level boundary value L 
ich has defined view pixel concentration beforehand, when view pixel concentration is smaller than L, it progresses 
SI 603, and if not small, it progresses to SI 608 (SI 602). If it puts in another way, phase control will be performed 
y when view pixel concentration is smaller than L. 

>57] When view pixel concentration is smaller than L, the high concentration level boxmdary value H beforehand 
ermined as the concentration of the pixel which right and left of a view pixel adjoin is compared, and right contiguity 
:el concentration is larger than H and left contiguity pixel concentration is below H (SI 603, SI 604), Phase control of 
: view pixel is carried out to rightist inclinations (SI 605), right contiguity pixel concentration is below H, and when 
t contiguity pixel concentration is larger than H (SI 603, SI 606), phase control of the view pixel is carried out to the 
t (SI 607). Moreover, phase control is not performed, when both pixel concentration is larger than H, and when both 
:el concentration is below H. 

)58] Then, through a sending set 1307, the phase data D4 and D5 and the view pixel concentration data D0-D3 are 
, and it outputs to the laser write-in section of multiple- value LASER beam printer 1400. 

)59] ** Enable it to always acquire a quality printing picture in the concentration level determination section 1500 by 
mging the high concentration level boundary value H and the low concentration level boundary value L the optimal 
sed on conditions, such as an electrophotography process state (ganmia characteristics), in the composition and the 
ample 3 of operation of the concentration level determination section. 

)60] Although illustration is omitted, the concentration level determination section 1500 Concentration data and the 
rana-characteristics detecting element which detects gamma characteristics fi'om the relation of printing 
acentration. The concentration data determination section which determines the concentration data B based on gamma 
aracteristics and the saturation printing concentration set up beforeheind, and determines the concentration data A 
sed on gamma characteristics and the minimum printing concentration in which stable printing set up beforehand is 
ssible. In the range of the concentration data A and the concentration data B, it has the boundary- value determination 
:tion which determines the high concentration level boundary value H and the low concentration level boundary value 

D61] In the above composition, the operation is explained with reference to drawing 17 and drawin g 18 . First, the 
jctrophotography process state (gamma characteristics shown in drawing 18 ) in multiple- value LASER beam printer 
00 is detected (SI 701). As shown in drawing 18 , the low concentration range which is hard to be printed, and the 
^h concentration range with which printing concentration is saturated change with these gamma characteristics. It is 
termined by the saturated concentration and the printable least concentration as which the low concentration data A 
sd as the boxmdary of these ranges and the high concentration data B are determined beforehand (SI 702), next the 
jh concentration level boundary value H and the low concentration level boimdary value L are determined in the 
ige between these concentration data A and B based on the low concentration data A and the high concentration data 
(SI 703). 

362] Here, with reference to drawing 19 and drawing 20 , how to determine the high concentration level boundary 
lue H and the low concentration level boxmdary value L is explained based on the low concentration data A and the 
>h concentration data B. In the example 3, the transformation fi*om A and B to H and L which made the rate of a line 
awing and a halftone picture the argument is used as a method of determining the high concentration level boundary 
lue H and the low concentration level boundary value L among the concentration data A and B. Here, making the rate 
a line drawing and a halftone picture into an argument is based on the following reasons. 

063] For example, in the edge portion of the picture by which laser writing is carried out like drawing 19 (a) when 
Ifione does not pcsrform phase control in the image picture section which changes to ***♦, supposing the high 
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icentration level boundary value H is [ 1/2 of the highest concentration and the low concentration level boundary 
ue L ] 1/2 of the highest concentration, phase control will start a part of image picture like drawing 19 (b), and a 
ture will be distorted. However, if 2/3 of the highest concentration and the low concentration level boxmdary value L 
set to one third of the highest concentration for the high concentration level boundary value H, phase control will not 
rt to an image picture like drawing 19 (c). In addition, the highest concentration here is generated by the 
icentration data A. 

'64] On the other hand, in the edge portion of the picture by which laser writing is carried out like drawing 20 (a) 
en not performing phase control in the vector picture which performed anti-aliasing processing to vector data, and 
s developed, supposing the high concentration level boundary value H is [ 1/2 of the highest concentration and the 
/ concentration level boundary value L ] 1/2 of the highest concentration, phase control can start throughout the 
lultaneously of the edge section like drawing 20 (b), and an anti-aliasing processing result can be reproduced 
lifuUy. however, the portion which will not require phase control in a part of edge section like drawing 20 (c) if 2/3 
the highest concentration and the low concentration level boxmdary value L are set to one third of tiie highest 
icentration for the high concentration level boundary value H — ****-- it comes 

\65] As drawing 19 and drawing 20 showed, the optimal high concentration level boundary value H and the low 
icentration level boundary value L change with kinds in a picture. Therefore, when generating ttie high concentration 
el boundary value H and the low concentration level boundary value L from the concentration data A and B, based 
the existence of an image picture etc., it is necessary to change the generation method. For example, by the picture of 
y a line drawing (vector picture), it determines to make the interval of the high concentration level boundary value H 
i the low concentration level boundary value L as narrow as possible, and to be located in the center between the 
icentration data A and B. Moreover, by the picture with much painting out of halftone, it determines to, make large 
: high concentration level boundary value H and the low concentration level boundary yalue L if possible, 
rthermore, according to the rate of the painting-out picture of a line drawing and halftone, the hi^ concentration 
el boundary value H and the low concentration level boiindary value L are determined. In addition, although the 
nsformation from A and B to H and L which made the rate of a line drawing and a halftone picture the argument is 
5d in the example 3 as a method of determining the high concentration level boundary value H and the low 
icentration level boimdary value L among the concentration data A and B You may make not the thing to limit to 
)ecially this but an operator input H and L with the value between A and B directly through input meanses, such as a 
itrol panel. 

)66] As shown in the write-in cyclegraph 21 of a multiple- value LASER beam printer, ** The laser write-in section in 
iltiple- value LASER beam printer 1400 The data received from the phase control section 1300 (D0-D5) are divided 
o the phase data D4 and D5 and the concentration data DO, Dl, D2, and D3, they are interpreted, LD driver generates 
; laser driving pulse of a multiple value combining those information, and a laser diode irradiates a laser beam 
vards a photo conductor top according to it. 

)67] Although the standup of the laser driving pulse in the range which is equivalent to 1 pixel with the concentration 
ta D0-D3, and falling are uniquely determined when not performing phase control, when performing phase control, 
5 standup position of a laser driving pulse and a falling position will be controlled by the phase data D4 and D5. 
)68] As mentioned above, since the concentration of the pixel of the right and left which adjoin the concentration of a 
5w pixel and a view pixel in the phase control section 1300 in the example 3 is measured and phase control of a view 
eel is performed, the dot of the edge section can always be printed to picture section approach, and a smooth quality 
:ture can be acquired. 

)69] Moreover, since phase control is performed in hard in the phase control section 1 300, phase control can be 
rformed at high speed, without reducing the whole processing speed. Moreover, it can consider as cheap composition, 
thout performing extension of the memory for storing phase data temporarily etc., since the phase data generated in 
J phase control section 1300 are outputted to direct multiple-value LASER beam printer 1400. 
370] Furthermore, the high-definition-ized picture can be acquired, without producing the bad influence of phase 
ntrol to the portion by being referred to as one of the phase determining conditions with reference to the high 
ncentration level boundary value H and the low concentration level boundary value L at the time of phase 
termination, even when there is an image field smeared away so that it might change to *♦** by middle concentration 
:o the picture. 

371] Moreover, in the example 3, make adjustable the high concentration level boundary value H referred to at the 
ae of phase determination, and the low concentration level boundary value L, and it sets in the concentration level 
termination section 1 500. Since the data range which performs printing phase control is set as the range from which 
effective phase modulation output is obtained and the high concentration level bovmdary value H and the low 
ncentration level boundary value L are further determined based on the kind of the within the limits picture according 
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process states, such as gamma characteristics The influence of a process state etc. can acquire the few stable quality 

ture. 

»72] 

Tect of the Invention] As explained above, since the image-processing method of this invention generates a lack dot 
an ejection dot by changing the data of a dot for the dot pattern which consists of an attention dot and two or more 
5 of the circumference of it based on this comparison result as compared with a predetermined pattern, it can smooth 
notched portion of a picture visually and can aim at improvement in quahty of image. 

>73] Moreover, in the image processing system equipped with a storage means to memorize binary dot data, since the 
ige processing system of this invention possessed an improvement means in quality of image to have read dot data 
m the aforementioned storage means as a dot pattern, to have generated a lack dot or an ejection dot based on this 
nparison result as compared with a predetermined pattern, and to output dot data, it can smooth the notched portion 
a picture visually and can aim at improvement in quality of image. 

)74] Moreover, the image processing system of this invention is set to the image processing system equipped with the 
er driving means which output image data by pulse width modulation. An image-processing means to perform anti- 
ising processing which smooths the notch (alias) of the edge section of image data. Input the image data after anti- 
ising processing from an image-processing means, and the concentration of the pixel of the right and left which 
oin the concentration of a view pixel and a view pixel is measured. It has a phase control means to control the 
nting phase of a view pixel, and laser driving means can acquire a quality printing picture, without reducing the effect 
anti-aliasing processing, in order to print a view pixel based on the concentration and the printing phase of a view 
:el. 

)75] In the composition mentioned above moreover, a phase control means Only when the concentration of the pixel 
the right and left which adjoin a view pixel is smaller than a larger predetermined in concentration of view pixel low 
icentration level [ than a predetermined high concentration level boundary value ] boxmdary value, in order to 
-form phase control. Even when there is an image field smeared away so fliat it might change to **** by middle 
icentration into the picture, the high-definition-ized picture can be acquired without producing the bad influence of 
ase control to the portion, 

)76] Moreover, a gamma-characteristics detection means to detect gamma characteristics from the relation between 
icentration data and printing concentration in the composition mentioned above, A concentration data determination 
sans to determine the 1st concentration data and to determine the 2nd concentration data based on gamma 
aracteristics and the minimum printing concentration in which stable printing set up beforehand is possible based on 
ciuna characteristics and the saturation printing concentration set up beforehand. Since it had a boundary-value 
termination means to determine a high concentration level boundary value and a low concentration level boundary 
lue, in the range of the 1 st concentration data and the 2nd concentration data. Since the data range which performs 
nting phase control is set as the range from which an effective phase modulation output is obtained and a high 
acentration level boundary value and a low concentration level boundary value are further detemiined based on the 
id of the within the limits picture according to process states, such as gamma characteristics The influence of a 
3cess state etc. can acquire the few stable quality picture. 
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